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[57] ABSTRACT 

The telecommunications networks of the present invention 
include a wireless enhanced service platform which is 
coupled to a home location register database and a prepaid 
platform. The telecommunications networks of the present 
invention may also include a mobile switching center for 
accepting calls from a wireless handset, an interexchange 
network that carries calls to the prepaid platform, and a local 
network for terminating calls. 

The present invention also includes a method for setting up 
a call in a telecommunications network comprising sending 
transaction capabilities application part messages containing 
prepaid parameters between a wireless enhanced service 
platform and a prepaid platform. The prepaid parameters are 
the information needed to process and bill a debit call. The 
present invention also includes a method for sending trans- 
action capabilities application part messages containing pre- 
paid parameters between a mobile switching center and a 
prepaid platform. 

3 Claims, 6 Drawing Sheets 


Prepaid Wlrelass Can Origination Operation 


T*a PiapaH Cubaattaf f wliitot Cil t» fl f km. )f 

r 

Tha Mofcla SwttNoc C*rt* Race*** C*l bv* V 
I 


WNtett EnKaswad Ganfea Ptattom. 

I 


Tha Wkalata Ertoncsd Sanfc* PtaBormQuwiat V 
tin Morwi Location ftaofator la Routrp Intortnttwn. | 


it» Horn- locator) fuomar mtu«* » At whims* 

Ertuncad Satiric* Watftnn • rrapoU touting 
Nunfetr, lh* Sutautiw Saning MoOii SHtahing 
Canto IdanOl.r. *nd tha Locttiwi WanMaf 

t»T«- " • - - 


Tha IWMm EnhancadSMvict Fta&xm Sands ■ 
B*gh Typa TmrtMcoon Applloetlen Pwt Mama* 
ItttnaFTtptM FWtorm. 


TV 


hlha 6 


Bagn TypaTranaacllonCapaMltlM 


06/10/2004, EAST Version: 1.4.1 


U.S. Patent 


Jim. 13, 2000 


Sheet 1 of 6 


6,075,982 


c 
CD 

E 
c 

e 

■> 
c 

LU 

c 

o 

CO 

c 


CO 

o 

(J) 

0) 

CD 


'co 

Q. 
CD 

Q. 



CM 


CD 

.c o 

o 0) 
0)2 


ill i 




2 E 


00 




CD 


06/10/2004, EAST Version: 1.4.1 


U.S. Patent Jun. 13, 2000 Sheet 2 of 6 6,075, 



06/10/2004, EAST Version: 1.4.1 


U.S. Patent 


Jim. 13, 2000 


Sheet 3 of 6 


6,075 


Prepaid Wireless Call Origination Operation 

302. 



304 


The Prepaid Subscriber Initiates Call to Receiver. 


v 
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.306 


The Mobile Switching Center Receives Call from 
the Wireless Handset. 


V 


I 


308 


The Mobile Switching Center Routes the Call to the 
Wireless Enhanced Service Platform. 


310 


The Wireless Enhanced Service Platform Queries 
the Home Location Register for Routing Information. 


v 


312 


The Home Location Register Returns to the Wireless 
Enhanced Service Platform a Prepaid Routing 
Number, the Subscriber Serving Mobile Switching 
Center Identifier, and the Location Identifer 
for Tax Calculation. 


v 
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314 


The Wireless Enhanced Service Platform Sends a 
Begin Type Transaction Application Part Message 
to the Prepaid Platform. 
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316 


The Prepaid Platform Stores the Information Received 

in the Begin Type Transaction Capabilities 
Application Message and Sends a Prepaid Call Return 
Result to the Wireless Enhanced Service Platform. 


v 
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320 


FIG. 3A 
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Prepaid Wireless Call Termination Operation 

402^ 



404 


The Caller Initiates Call to the Prepaid Subscriber. 


V 
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The Local Exchange Network Receives Call 
From Telephone. 


The Local Exchange Network Routes the Call 
to the Wireless Enhanced Service Platform. 


v 


i 


406 


408 


410 


The Wireless Enhanced Service Platform Queries 
the Home Location Register for Routing Information. 
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412 


The Home Location Register Queries the Mobile 
Switching Center for a Prepaid Access Forwarding 
Temporary Local Directory Number. 
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414 


The Mobile Switching Center Returns the Prepaid 
Access Forwarding Temporary Local Directory Number. 


v 


i 


The Home Location Register Returns to the Wireless 

Enhanced Service Platform a Prepaid Routing 
Number, the Prepaid Access Forwarding Temporary 
Local Directory Number, the Subscriber Serving 

Mobile Switching Center Identifier, 
and the Location Identifier for Tax Calculation. 
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418 


FIG. 4A 
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WIRELESS PREPAID PLATFORM wireless voice service. A particular problem addressed by 

INTEGRATION WITH STANDARD the present invention is incorporating prepaid calls into a 

SIGNALING network specialized in handling wireless calls. 

The most common approach in incorporating debit calling 

CROSS REFERENCE TO RELATED s into a wireless network is to require a specialized wireless 

APPLICATIONS handset to force calls through to the network components 

The following application of common assignee contains mat can handle the debit calls. Another approach is to 

some common disclosure, and is believed to have an effec- require a customer to dial an access number to access the 

tive filing date identical with that of the present invention. appropriate network components for debit calling. Yet 

A WIRELESS PREPAID PLATFORM INTEGRATION 10 mother approach is to limit the services available to a debit 

WITH SS7 ISUP INTERFACE, U.S. Ser. No. 08/935,822, caller ' for ^ sample, some wrdess debit services allow 

now abandoned, incorporated herein by reference in its customers to make deblt c ^ but do not allow customers to 
entirety. 


BACKGROUND OF THE INVENTION 
1. Field of the Invention 


receive debit calls via the wireless network. 
15 SUMMARY OF THE INVENTION 


Briefly stated, the present invention offers wireless pre- 
paid calling without the use of a special wireless handset or 

The present invention relates generally to telecommuni- access number. In addition, the present invention allows a 

cations network products and, more particularly, to a method customer to place and receive calls via the wireless network, 

for processing wireless prepaid telephone calls. 20 Also, the present invention offers specialized call processing 

2. Related Art for wireless debit calls while complying with industry 

Telecommunications network products are services pro- signaling standards, 

vided by telephone companies that are carried on telecom- More particularly, the present invention is directed to a 

munications networks. A widely known example is dial-1 ^ wireless prepaid platform using a signaling technique. The 

long-distance voice service which allows a customer to dial signaling technique involves use of a signaling message, 

a 1 plus a ten digit number from his or her home telephone, referred to as a transaction capabilities application part 

talk to a party who answers the telephone on the line of the message, between components to transfer information 

ten digit number dialed, and pay for the telephone call when needed to process prepaid wireless calls. In addition, a 

billed at the end of the month. Although dial-1 is popular, 3Q prepaid routing number and a call identification number are 

other calling and payment options are sometimes preferable, used to route the call and retrieve information concerning 

such as the option to make a call from a phone other than the the call. 

home phone and charge the call to the home phone account Th e telecommunications industry has developed a stan- 

using a calling card. dard signaling method which allows telephone companies to 

One such calling and payment option is debit calling 35 communicate over the networks of other companies. The 

which is also referred to as prepaid calling. Debit calling equipment in a telecommunications network complies with 

allows a customer to put funds in an account and have those the standard so it can receive and respond to signaling 

funds debited each time a telephone call is made. Standard messages from other equipment. The current industry stan- 

debit call processing includes verification of the account dard is American National Standards Institute (ANSI) Sig- 

balance prior to connecting the call and ongoing balance 40 naling System Number 7 (SS7) Integrated Services Digital 

verification during the call. An example of a typical debit Network (ISDN) User Part (ISUP), NCT 1113 (1995) 

calling customer is a parent who purchases a debit calling document and the American National Standards Institute 

card for a child away from home. (ANSI) Signaling System Number 7 (SS7) Message Trans- 

As previously mentioned, debit calling is carried on a fer Part (MTP) NCT 1.111 (1992) document which are 

telecommunications network. A telecommunications net- 45 incorporated herein by reference in their entirety. The indus- 

work comprises two basic elements: telecommunications try standard signaling messaging used for call set-up is 

equipment, which may also be referred to as network referred to as the initial address message, 

components, and links which connect the equipment or In addition to the initial address message, the present 

components. In a common channel signaling telecommuni- invention uses a transaction capabilities application part 

cations network, two types of links connect components, 50 message, which also complies with the American National 

signaling links and traffic links (also known as telephone Standards Institute (ANSI) Signaling System Number 7 

lines). Signaling links carry signaling information needed to (SS7) Integrated Digital Network (ISDN) User Part (ISUP) 

process a call between network components. Traffic links or standard, to transfer information needed to process prepaid 

telephone lines carry information a customer is sending, for wireless calls. The transaction capabilities application part 

example a digitalized signal of a person's voice, between 55 message comprises a transaction portion and a component 

network components. Components of the telecommunica- portion. The transaction portion indicates the type of mes- 

tions network, specifically switches, establish a traffic link to sage and elements in the network that will receive the 

carry a call by exchanging messages via signaling links. message. The component portion includes a query or invoke 

Signaling messages specify tasks to be performed on the message and a response message. The query or invoke 

traffic links. 60 message includes the operation to be performed and param- 

Because call handling and information processing for eters that can be defined on a product-by-product basis. The 
debit calling differs from other voice services, debit calls are response component indicates whether the transaction was 
handled by specialized components in the telecommunica- successful, contained an error, or was rejected, 
tions network. Difficulties arise in setting up calls through Although the format for a transaction capabilities appli- 
network components that are not specialized for handling 65 cation message complies with the industry standard signal- 
prepaid calls. These components may handle primarily ing method, the industry standard signaling method does not 
dial-1 calls or be specialized for another service such as specify that this message be used to signal for prepaid 
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wireless call processing. In addition, the signaling technique 
of the present invention defines parameters in the query or 
invoke component of the message to provide information 
that can be used for routing and billing of prepaid wireless 
calls. 

Although the industry signaling standard does not specify 
the use of a transaction capabilities message or the prepaid 
parameters for prepaid wireless call processing, because the 
information is translated by the equipment into a form that 
can be transmitted by an initial address message, the call 
set-up signaling technique complies with the industry stan- 
dard signaling method. 

Use of the signaling technique alleviates the need for a 
special wireless handset or access number to direct the call 
to the appropriate network components. Also, services are 
not limited, for example, a prepaid subscriber may both 
make and receive a call. 

Further features and advantages of the invention, as well 
as the structure and operation of various embodiments of the 
invention, are described in detail below with reference to the 
accompanying drawings. In the drawings, like reference 
numbers generally indicate identical, functionally similar, 
and/or structurally similar elements. The drawing in which 
an element first appears is indicated by the leftmost digits) 
in the corresponding reference number. 

BRIEF DESCRIPTION OF THE FIGURES 

The present invention will be described with reference to 
the accompanying drawings, wherein: 

FIG. 1 is a block diagram of a prepaid wireless call 
origination environment according to a preferred embodi- 
ment of the present invention; 

FIG. 2 is a block diagram of a prepaid wireless call 
termination environment according to a preferred embodi- 
ment of the present invention; 

FIGS. 3A and 3B collectively depict a flowchart illustrat- 
ing the operation of the prepaid wireless call origination 
environment of FIG. 1 according to a preferred embodiment 
of the present invention; and 

FIGS. 4A and 4B collectively depict a flowchart illustrat- 
ing the operation of the prepaid wireless call termination 
environment of FIG. 2 according to a preferred embodiment 
of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 
Structure of the Invention 

FIG. 1 is a block diagram of a debit or prepaid wireless 
call origination environment 102. The terms debit and 
prepaid are used synonymously herein. The prepaid wireless 
call origination environment 102 comprises a wireless 
enhanced service platform 112, a home location register 110, 
an interexchange network 114, and a prepaid platform 116. 

In an originating wireless debit call, the caller is a wireless 
debit calling service subscriber 104 (also called a prepaid 
subscriber). The prepaid subscriber 104 places the call using 
a wireless handset 106 which is also referred to as a 
subscriber station, a wireless telephone, or a cellular tele- 
phone. When the prepaid subscriber 104 enters calling 
information (i.e., dials a telephone number) via the wireless 
handset 106, the wireless handset 106 signals to a mobile 
switching center 108. The mobile switching center 108 is a 
switch which routes calls and performs call handling func- 
tions. Multiple mobile switching centers 108 are spaced 
geographically apart. Each mobile switching center 108 has 
a corresponding database (not shown) containing subscriber 


10 


20 


25 


40 


45 


55 


60 


65 


information. The mobile switching center 108 accesses the 
database to gain information about the subscriber 104. 

The mobile switching center 108 directs the call to the 
wireless enhanced service platform 112. The wireless 
enhanced service platform 112 comprises several compo- 
nents that accept wireless calls, provide audio capability 
when needed, collect billing information, and route the call 
through the telecommunications network. The wireless 
enhanced service platform 112 routes calls by accessing 
information in the home location register 110. The home 
location register 110 is a functional database containing 
subscriber profile and mobility management information. 
Embodiments of the wireless enhanced service platform 112 
and the home location register 110 are described in U.S. 
patent application Ser. No. 08/495,997 filed Jun. 28, 1995 
entitled, "Method and Apparatus for Improved Call Con- 
nectivity in an Intelligent Wireless Network/' incorporated 
herein by reference in its entirety. 

Wireless enhanced service platforms 112 typically do not 
include components that process and bill debit calls. In a 
network using the present invention, the components of the 
wireless enhanced service platform 112 need only limited 
modifications to route to components that store customer 
account information in the prepaid platform 116. 

The wireless enhanced service platform 112 routes debit 
calls to the prepaid platform 116 using an initial address 
message and a transaction capabilities application part mes- 
sage. As discussed earlier, the format of both messages 
complies with the ANSI SS7 ISUP industry standard. 

The prepaid platform 116 determines whether the sub- 
scriber 104 has sufficient funds in his or her account to 
connect the call. The prepaid platform 116 is made up of 
several components that have switching, audio, prepaid 
information processing, and billing capabilities. The prepaid- 
platform 116 determines whether to allow the call based on 
the funds in the subscriber's account and collects and 
processes the information needed to bill the call. 

The calls may be routed to the prepaid platform 116 via 
an interexchange network 114. An interexchange network 
114 comprises a plurality of switches or exchanges that are 
located throughout a geographic area. For example, a 
national interexchange network 114 would comprise 
switches located throughout the nation. When a call is routed 
to the interexchange network 114, it is routed to one or more 
switches within the interexchange network 114. The calls are, 
routed via an interexchange network 114 because installing 
direct signaling links and telephone lines between the wire- 
less enhanced service platform 112 and the prepaid platform 
116 is prohibitively expensive. 

The prepaid platform 116 completes the call via a local 
exchange network 118. A local exchange network 118 com- 
prises switches and termination equipment within a local- 
ized area. An example of a local exchange network 118 is a 
local Bell operating company network such as Bell Atlantic. 
The local exchange network 118 terminates the call at a 
telephone 120 which if answered by the receiver 122, 
completes the call connection. 

FIG. 2 is a block diagram of the prepaid wireless call 
termination environment 202. The prepaid wireless call 
termination environment 202 comprises the same network 
components as the origination environment 102, 
specifically, a wireless enhanced service platform 112, a 
home location register 110, an interexchange network 114, 
and a prepaid platform 116. 

In a prepaid wireless terminating call, the called party is 
a wireless debit calling service subscriber 104. Unlike 
non- wire less service, a wireless subscriber 104 is billed not 
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only for making a call, but also for receiving a call. The 
caller 204 may be any telephone service customer, however; 
in this embodiment the caller 204 uses a non-wireless 
service. 

When the caller 204 enters calling information (i.e., dials , S 
a telephone number) via the telephone 120, the telephone 
120 signals to the local exchange network 118. Contrary to 
originating call processing, the local exchange network 118 
and not the mobile switching center 108 accepts the call 
from caller 204 and sets up the call to the wireless enhanced 10 
service platform 112. 

Nevertheless, the wireless enhanced service platform 112 
accepts the call and uses information obtained by querying 
the home location register 110 to process the call. Similar to 
originating call processing, the wireless enhanced service 15 
platform 112 needs only limited modifications to handle 
debit calling service. The wireless enhanced service plat- 
form 112 routes calls to the prepaid platform 116 via the 
interexchange network 114 for prepaid call processing. Also, 
similar to originating call processing, the wireless enhanced 20 
service platform 112 routes the calls to the prepaid platform 
116 using an initial address message and a transactional 
capabilities application part message. 

Like originating call processing the prepaid platform 116 
can terminate a call to a wireless subscriber 104 via the local 25 
exchange network 118 if the local exchange network 118 is 
capable of handling wireless calls. However, if the local 
exchange network is not capable of handling wireless calls, 
the terminating calls are routed from the prepaid platform 
116 back to the interexchange network 114 as is shown in 30 
FIG. 2. The interexchange network 114 routes the call to the 
mobile switching center 108 that serves the prepaid sub- 
scriber 104. 

When the mobile switching center 108 receives the call, 
the mobile switching center 108 signals to the wireless 35 
handset 106 of the prepaid subscriber 104. Like originating 
call processing, the call connection is complete if the prepaid 
subscriber 104 answers the call. 
Operation of the Invention 

FIGS. 3 A and 3B collectively represent a flowchart 302 40 
which illustrates the operation of the prepaid wireless call 
origination environment 102. When describing the steps of 
FIGS. 3A and 3B, the components shown in FIG. 1 will be 
referenced. In step 306, the prepaid subscriber 104 initiates 
a call to a receiver 122. The prepaid subscriber 104 does this 45 
by entering digits of a telephone number in the wireless 
handset 106. 

In step 308, the mobile switching center 108 receives the 
call. The digits entered into the wireless handset 106 are 
transferred via a signal to the mobile switching center 108 in 50 
a well known manner. 

In step 310, the mobile switching center 108 routes the 
call to the wireless enhanced service platform 112. The 
mobile switching center 108 sends an origination request to 
the wireless enhanced service platform 112. The origination 55 
request consists of an initial address message. The initial 
address message is used when a component in a telecom- 
munications network signals to another component to set up 
a call. 

The preferred initial address message contains fields that 60 
describe the nature of the connection, the calling party, the 
called party, and other attributes needed to connect and bill 
a call. For example, the calling party number and called 
party number fields give routing and billing information. 
The charge number field gives billing information. Also 65 
included are fields that indicate the attributes of the network 
the call is being carried on. For example, the nature of the 


connection indicators inform the receiving equipment 
whether satellite and echo suppression equipment are being 
used. A full list of the fields of the initial address message is 
given in Table 1 below. 

TABLE 1 


Fields 


Initial Address Message 
Usage 


Nature of Connection Indicators 
Forward Call Indicator 
Calling Number Party 
User Service Information 
Charge Number 

Calling Party Number 

Called Party Number 
Redirecting Number Parameter 


Original Called Number 


Originating Line Information 

Transit Network Selection 
Generic Address Field 
Super Generic Digits Field 
Network Transport 


Set of indicators regarding the 
transmission of connectivity. 
Set of indicators regarding the 
connection and type of call. 
Ordinary Calling Subscriber 
(ISDN) numbering plan. 
Set of indicators identifying the 
bearer capability information. 
Mobile subscriber's billing number, 
if different from the mobile 
subscriber's directory number. 
Mobile subscriber's directory 
number. 

Destination address digits. 

The last forwarding number, if call 

forwarding has occurred. The 

presence of this parameter depends 

on the availability of this 

information from the originating 

network. 

Original destination address digits 
dialed, if multiple call forwarding 
has occurred. The presence of this 
parameter depends on the avail- 
ability of this information from the 
originating network. 
Originating lines ANI information 
digits. 

Information regarding transit networks. 

Optional 

Optional 

Optional 


In step 312, the wireless enhanced service platform 112 
queries the home location register 110 for routing informa- 
tion. The home location register 110 maintains two types of 
subscriber information: subscription information and loca- 
tion information. Subscription information is the services 
that the subscriber 104 is authorized to use. The home 
location register uses the subscription information to verify 
that the subscriber 104 is authorized for prepaid wireless 
service. One type of location information is the last mobile 
switching center 108 that was registered as serving the 
subscriber 104. This is stored in the form of a mobile 
switching center identification number which identifies the 
appropriate mobile switching center. Other location infor- 
mation is used to calculate tax on the cost of a call. In 
addition, the subscriber is identified using a mobile identi- 
fication number. Location information is used properly route 
and bill the call. 

In step 314, the home location register 110 returns to the 
wireless enhanced service platform 112 a prepaid routing 
number, the subscriber's mobile switching center identifi- 
cation number, and the location identifier for tax calculation. 
The prepaid routing number may be a national number, such 
as the ten^digit number used to route and bill dial-1 calls, or 
a switch and trunk identifier. Switch and trunk identifiers are 
used by the switches in telecommunications networks to 
route calls to another switch via a specified trunk. A trunk is 
a group of traffic links that have the same physical endpoints 
and are defined in the switch software to be used as one 
entity for routing calls. 

In step 316, the wireless enhanced service platform 112 
sends a transaction capabilities application part message to 
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the prepaid platform 116 to transfer information needed to 
process and bill the prepaid wireless call. As mentioned 
previously, the transaction capabilities application part mes- 
sage is specified by the American National Standards Insti- 
tute (ANSI) Signaling System Number 7 (SS7) Integrated 
Services Digital Network (ISDN) User Part (ISUP) stan- 
dard. The three types of transaction capabilities application 
part messages are begin, end, and unidirectional. A begin 
type transaction capabilities application part message begins 
a transaction and needs a response. An end type transaction 
capabilities application part message is a response to a begin 
message. A unidirectional message is a message that does 
not require a response and is not a response. 

The wireless enhanced service platform 112 sends a begin 
type of transaction capabilities part message to the prepaid 
platform 116. Message type, whether begin, end, or 
unidirectional, is specified in the transaction portion of the 
transaction capabilities application part message. The por- 
tions of the transaction capabilities application part message 
are shown in Table 2 below. 


20 


TABLE 4 


Message Type Definition and Association with Transaction Identifier 


Message Type 
Tag 


Use of Message Type Tag Transaction Identifier 


Begin 


10 End 


Unidirectional 


Indicates the beginning of a 
transaction and the need to 
return a response. 
Indicates the response to a 
query and an end to the 
transaction. 

Indicates a message does aot 
require a response. 


An originating trans- 
action identifier is 
included in the message. 
A destination transaction 
identifier is included in 
the message. 
No transaction identifier 
is included in the 
message. 


15 


In addition to having different transaction identifiers, the 
component portion used varies based on message type. A 
begin type transaction capabilities application part message 
uses a query (also referred to as an invoke) component. 
Provided below in Table 5 is further detail on two types of 
component portions of the transaction capabilities applica- 
tion part message. 


TABLE 2 


TABLE 5 


Transaction Capabilities Application Part Message 


25 


Field 


Usage 


30 


Transaction Portion Indicates the type of message and the netwoik 
elements that will receive the message. 

Component Portion Indicates the operation to be performed, provides 
billing and routing information, and provides a 
response to the message transfer. 


More particularly, the message type is specified by the 35 
message type tag field in the transaction portion of the 
transaction capabilities application part message. The trans- 
action portion also contains a transaction identifier which 
identifies particular transaction capabilities application part 
messages and allows association of begin and end messages. 
The type of transaction identifier varies based on the type of 
message. Further description of the transaction portion of 
the transaction capabilities application part message is given 
in Table 3 below. In Table 4 below, additional information is 45 
given concerning the message type tag and transaction 
identifier. 


TABLE 3 


Transaction Portion of the Transaction Capabilities Application Part 
Message 


Field 


Usage 


40 


50 


Component Portion of the Transaction Capabilities Application Part 
Message 


Field 


Usage 


Query/Invoke Component 
Response Component 


Indicates the operation to be performed and 
provides routing and billing information. 
Includes three components which, depending 
on the component, indicate whether the 
message was successful, in error, or rejected. 


The wireless enhanced service platform 112 sends the 
transaction capabilities application part message to the pre- 
paid platform 116 in order to transfer prepaid routing and 
billing information. This information is transferred in the 
component portion of the transaction capabilities application 
portion of the message. The parameter contents field in the 
query/invoke component can contain multiple parameters 
that are defined on a product-by-product basis. More infor- 
mation about the query or invoke message type is in Table 
6 below. 

TABLE 6 


Field 


Query or Invoke Component 
Usage 


Component Type Tag 
Invoke Identifier 


Message Type lag 

Total TCAP Message Length 

Transaction Portion 
Information Element 


Component Portion Tag 
Component Portion Length 


Linked Identifier Tag 
Parameter Contents 


Indicates the type of transaction. The three 55 

types are begin, end, and unidirectional. Operation Code 

Indicates the total length of the TCAP 

message. 

Comprises a transaction identifier and 
transaction identifier length. A transaction 
identifier permits transaction association. 
A transaction identifier length indicates 
the total length of the transaction 
identifier. 

Indicates that the component portion of the 
TCAP message follows. 
Indicates the total length of the 
component sequence. 65 


60 


Indicates the type of component. 
Invoke identifiers are used to distinguish 
between multiple components within a single 
transaction. The invoke identifier is preceded by 
an invoke identifier tag and an invoke identifier 
length. 

Identifies the operation to be performed. The 
operation code is preceded by an operation code 
tag and an operation code length. 
Identifies links. 

Parameters defined on a product-by-product basis. 
Parameter contents are preceded by the parameter 
tag and parameter length. 


The prepaid routing and billing information transferred 
between the wireless enhanced service platform 112 and the 
prepaid platform 116 is referred to in the present invention 
as prepaid parameters. The prepaid parameters are trans- 
ferred in the parameters contents field of the query or invoke 
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component of the transaction capabilities application part 
message. The parameters contents field described briefly in 
Table 6 is defined in more detail in Table 7 below. 

TABLE 7 

Parameter Contents Field 


Field 


Usage 


Type of Digits Refers to a calling number or billing number. 

Nature of Number Indicates whether a number is aational or international. 

Encoding Scheme Indicates the format of the data, i.e., ASCII, BCD, etc. 

Number of Digits Indicates the number of digits in the actual data field. 

Actual Data Field Parameters in the actual data field may include but are 
not limited to primary account number, personal 
identification number, call originating administration 
identifier (which indicates the network the user is 
making the call from), called number, calling number, 
call disposition code, call start time, call duration, 
estimated call charge, error code, problem code, and 
response code. 


20 


The prepaid parameters are the mobile identification 
number, the digits dialed by the caller, the mobile switching 
center identification number, and a location identifier for tax 
calculation. The prepaid parameters are used to bill the 
prepaid wireless call. The mobile identification number 
identifies the prepaid subscriber 104. The mobile identifi- 
cation number is used to signal to the wireless handset 106. 
The mobile switching center identification number, inter- 
changeably herein referred to as the subscriber serving 
mobile switching center 108 identifier, identifies the prepaid 
subscriber's 104 serving mobile switching center. The 
mobile switching center identification number is used to 
determine the rating for billing of the call. This identifier is 
also used to establish where the call was placed. The dialed 
digits indicate where the call set-up will be completed. The 
location identifier for tax calculation is used in calculating 
the tax on the cost of the call. The prepaid parameters are 
shown in Table 8 below. 

TABLE 8 


Prepaid Contents Field 


Fields 


Usage 


MIN Originating mobile identification number. 

Digits Dialed digits of the call being made by the prepaid 

subscriber. 

MSCID Mobile Switching Center (MSC) Identifier (ID) of the 

serving MSC. This is used to determine the appropriate 

rating for billing of the call. 
Location ID Location information of the subscriber to be used to 

determine appropriate tax information for billing, if 

available. 


The prepaid routing number is stored in the called party 
number field of the initial address message. The called party 
number is a field in the initial address message shown in 
Table 1 above and in more detail in Table 9 below. The 
address information field of the called party number field 
typically contains the destination address digits. However, in 
this invention the address information field contains the 
prepaid routing number. More description of the called party 
number field is given in Table 9 below. 


25 


40 


60 


65 


10 


TABLE 9 


Fields 


Called Party Number Field 


Usage 


Nature of Address Indicator Indicates whether number dialed is a 

national number, international number, or 
switch identifier and trunk number. 
Choice of unknown (default) or ISDN 
(telephony) numbering plan, based on the 
dialed digits. 

Address digits dialed by the calling party if 
any. 


Numbering Plan 


Address Information 


In step 318, the prepaid platform 116 stores the prepaid 
parameters received in the begin type transaction capabili- 
ties application part message and sends an end type trans- 
action capabilities application part message to the wireless 
enhanced service platform 112. The parameters in the end 
type transaction capabilities application part message com- 
prise the mobile switching center identification number, a 
call identification number, and the result. The call identifi- 
cation number is a ten digit number that, is used by the 
prepaid platform 116 in a later step to retrieve the stored 
information. The result, which is represented in the response 
component of the transaction capabilities application part 
message, may be return result, if the call can be successfully 
processed, rejected, if a parameter is missing, or error, 
indicating either an error in the information transmitted or a 
system problem that prohibits call set-up at that time. More 
detail about the response component is given in Table 10 
below. 

TABLE 10 


35 


Field 


Response Component 
Usage 


Return Result Last Indicates that a transaction completed 

successfully. Includes a component type tag 
and an invoke identifier tag. May also include 
a sequence tag, an operation code tag, and a 
parameters field. A sequence tag is used when 
there is more than one parameter in a 
component It is followed by sequence length. 

Return Error Component Indicates either that invalid information was 


45 


50 


transmitted or a system failure exists that 
prohibits call set-up. Includes a component type 
tag and an invoke identifier tag. May also 
include a parameters field 
Reject Component Indicates a protocol error such as a missing 

parameter. Includes a component type tag, an 
invoke identifier tag, a problem code tag, and a 
parameter field. A problem code is preceded by 
, a problem code tag and a problem code length. 
A problem code may be one of the four 
following types: a general problem, a return 
result problem, and a return error problem. 


55 


In step 322, the wireless enhanced service platform 112 
sets up a call to the interexchange network 114. The wireless 
enhanced service platform 112 sends an initial address 
message to a switch within the interexchange network 114 
with the prepaid routing number in the called party number 
field and the call identification number in the charge number 
field. The switch within the interexchange network 114 may 
set up the call via other switches within the interexchange 
network 114 depending on the availability of traffic links. 

In step 324, the interexchange network 114 sets up the call 
to the prepaid platform 116. The interexchange network 114 
uses the prepaid routing number to set-up the call to the 
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prepaid platform 116. If the prepaid routing number is a 
national number, the switch in the interexchange network 
114 looks up the number in a table to retrieve from the table 
the corresponding switch that is on the prepaid platform 116 
and trunk group that is used to route calls to that switch in S 
the prepaid platform. The calls are then routed via the 
retrieved trunk group to the switch in the prepaid platform. 
If the prepaid routing number is a switch and trunk identifier, 
the calls are routed over the trunk group to the identified 
switch. The interexchange network 114 signals using an 10 
initial address message with the call identification number in 
the charge number field. 

In step 326, the prepaid platform 116 determines whether 
the call should be allowed. To do this the prepaid platform 
116 determines whether there are sufficient funds in the 15 
subscriber's account. The prepaid platform 116 uses the 
calling number to retrieve the subscriber's account informa- 
tion and the call identification number which is in the charge 
number field to retrieve the previously stored billing infor- 
mation. The prepaid platform 116 uses the prepaid 20 
parameters, specifically the mobile identification number, 
the digits dialed by the caller, the subscriber serving mobile 
switching center 108 identifier, and the location identifier for 
tax calculation, to determine the cost of setting up the call. 
The prepaid platform 116 compares the cost of setting up the is 
call to the fiinds available in the subscriber's account to 
determine if there are sufficient funds to establish the call. 

If there are sufficient funds, step 328 is performed. In step 
328, the prepaid platform 116 sets up the call to the local 
exchange network 118. 30 

In step 330, the receiver 122 receives the call via the 
telephone 120 and the call connection is complete. Opera- 
tion of flowchart 302 is complete after step 330 is 
performed, as indicated by step 338. 

Referring again to step 326, if the subscriber 104 does not 35 
have sufficient funds in his or her account, step 332 is 
performed. In step 332, the prepaid platform 116 intercepts 
the call. The prepaid platform 116 provides a message to the 
prepaid subscriber 104 informing him or her of the lack of 
funds in the account. Then the prepaid platform 116 releases 40 
the connection with the interexchange network 114. 

In step 334, the interexchange network 114 releases the 
connection with the wireless enhanced service platform 112. 

In step 336, the call is released through the network to the 
prepaid subscriber 104. Operation of flowchart 302 is com- 45 
plete after step 336 is performed, as indicated by step 338. 

FIGS. 4A and 4B collectively represent flowchart 402 
which illustrates the operation of the prepaid wireless call 
termination environment 202. When describing the steps of 
FIGS. 4A and 4B, the components shown in FIG. 2 will be 50 
referenced. In step 406, the caller 204 initiates a call to the 
prepaid subscriber 104. The caller 204 initiates the call by 
entering digits of a telephone number in the telephone 120. 

In step 408, the local exchange network 118 receives a 
call from the telephone 120. The digits entered into the 55 
telephone 120 are transferred to the local exchange network 
118 in a well known manner. 

In step 410, the local exchange network 118 routes the call 
to the wireless enhanced service platform 112. The local 
exchange network 118 uses the same signaling as is used for 60 
other voice calls. 

In step 412, the wireless enhanced service platform 112 
queries the home location register 110 for routing informa- 
tion. As previously mentioned, the home location register 
110 maintains two types of subscriber information: subscrip- 65 
tion information and location information. Subscription 
information is the services that the subscriber 104 is autho- 


rized to use. The home location register uses the subscription 
information to verify that the subscriber 104 is authorized 
for prepaid wireless service. Location information includes 
a mobile switching center identification number and a loca- 
tion identifier used to calculate tax on the cost of a call. 

In step 414, the home location register 110 queries the 
mobile switching center 108 for a prepaid access forwarding 
temporary local directory number. The prepaid access for- 
warding temporary local directory number is an additional 
parameter for terminating calls used by the prepaid platform 
116 in a later step to route the call to the appropriate mobile 
switching center 108 for call completion. The prepaid access 
forwarding temporary local directory number is in the form 
of destination digits. The home location register U0 uses the 
mobile switching center identification number it has stored 
to determine which mobile switching center 108 to query. 

In step 416, the mobile switching center 108 returns the 
prepaid access forwarding temporary local directory number 
to the home location register 110. 

In step 418, the home location register 110 returns to the 
wireless enhanced service platform 112 the prepaid routing 
number, the prepaid access forwarding temporary local 
directory number, the mobile switching center identification 
number, and the location identifier for tax calculation. Simi- 
lar to prepaid wireless originating calls, the prepaid routing 
number may be a national number or a switch and trunk 
identifier. 

In step 422, similar to originating calls, the wireless 
enhanced service platform 112 sends begin type transaction 
capabilities application part to the prepaid platform 116. 
Like originating calls, the begin type transaction capabilities 
application part message includes prepaid parameters. Also, 
similar to originating calls, the prepaid parameters are 
transmitted in the parameter contents field in the query/ 
invoke component of the transaction capabilities application 
part message. 

Two prepaid parameters, the mobile switching center 
identification number and a location identifier for calculating 
tax, are the same for both originating and terminating calls. 
However, for terminating prepaid wireless calls, prepaid 
parameters also comprise the prepaid access forwarding 
temporary local directory number and the terminating 
mobile identification number. The prepaid access forward- 
ing temporary local directory number will be used in a later 
step by the prepaid platform 116 to route the call to the 
mobile switching center 108 for completion. The terminat- 
ing mobile identification number is used to determine the 
wireless handset 106 that will receive the call. The prepaid 
parameters in the begin type transaction capabilities appli- 
cation part message are given in Table 11 below. 

TABLE 11 


Terminating Prepaid Parameters 


Fields 


Usage 


MIN Called subscriber's mobile identification number. 

PAF_TLDN This is the Prepaid Access Forwarding Temporary Local 

Directory Number that has been retrieved from the current 
Serving Mobile Switching Center for the subscriber. The 
Prepaid Processing Platform will use this TLDN when 
routing the call to the Serving Mobile Switching Center 
for completioa The TLDN is in the form of destination 
digits. 

MSCID Mobile Switching Center (MSC) Identified (ID) of the 
serving MSC. This is used to determine the appropriate 
rating for billing of the call. 


06/10/2004, EAST version: 1.4.1 


6,075,982 


13 


TABLE 11-coatimied 


14 


Terminating Prepaid Parameters 


Usage 


Location ID Location information of the subscriber to be used to 
determine appropriate tax information for billing, if 
available. 

10 

In step 424, the prepaid platform 116 stores the prepaid 
parameters received in the begin type transaction capabili- 
ties application part message and sends an end type trans- 
action capabilities application part message to the wireless 
enhanced service platform 112. Similar to originating calls, ^ 
parameters in the end type transaction capabilities applica- 
tion part message comprise the mobile switching center 
identification number, a call identification number, and the 
result. Again, the call identification number is a ten digit 
number that is used by the prepaid platform 116 in a later 
step to retrieve the stored information. The possible results 20 
that may be returned are also similar to originating calls. The 
possible results that may be returned are successful, if the 
call can be processed, rejected, if a parameter is missing, or 
error, indicating either an error in the information transmit- 
ted or a system problem that prohibits call set-up at that time. 25 

In step 426, the wireless enhanced service platform 112 
sets up the call to the interexchange network 114. Similar to 
originating calls, the interexchange network 114 obtains a 
switch and trunk identifier using the prepaid routing number 
and sets up the call via the trunk group to the identified 30 
switch within the prepaid platform 116. The wireless 
enhanced service platform 112 sends an initial address 
message with the prepaid routing number in the called party 
number field and the call identification number in the charge 
number field. 35 

In step 428, the interexchange network 114 sets up the call 
to the prepaid platform 116. The interexchange network 114 
sends an initial address message with the call identification 
number in the charge number field to the prepaid platform 

116. 40 

In step 430, the prepaid platform 116 determines whether 
the call should be allowed. The prepaid platform 116 deter- 
mines whether there are sufficient funds in the prepaid 
subscriber's account. The prepaid platform 116 uses the 
called number to retrieve the subscriber's account informa- 45 
tion and the call identification number which is in the charge 
number field to retrieve the previously stored billing infor- 
mation. The prepaid platform 116 uses the prepaid 
parameters, specifically the terminating mobile identifica- 
tion number, the digits dialed by the caller, the subscriber 50 
serving mobile switching center identification number, and 
the location identifier for tax calculation, to determine the 
cost of setting up the call. The prepaid platform 116 com- 
pares the cost of setting up the call to the funds available in 
the subscriber's account to determine if there are sufficient 55 
funds to establish the call. 

If there are sufficient funds, step 432 is performed. In step 
432, the prepaid platform 116 sends the call to the mobile 
switching center 108 via the interexchange network 114 
using the prepaid access forwarding temporary local direc- 60 
tory number. The prepaid access forwarding temporary local 
directory number, in the form of destination digits, is used 
by the switch in the interexchange network 114 to route the 
call to the appropriate mobile switching center 108. The 
switch in the interexchange network 114 looks up in a table 65 
the switch and trunk identifiers corresponding to the prepaid 
access forwarding temporary local directory number. The 


switch and trunk identifiers identify a mobile switching 
center 108 and a trunk group to the mobile switching center 
108. The switch in the interexchange network 114 routes the 
call to the identified mobile switching center 108 via the 
retrieved trunk group. 

In step 434, the prepaid subscriber 104 receives the call 
via the telephone 120 and the call connection is complete. 
Operation of flowchart 402 is complete after step 434 is 
performed, as indicated by step 440. 

If there are not sufficient funds, step 436 is performed. In 
step 436, the prepaid platform 116 intercepts and releases 
connection with the interexchange network 114. 

In step 438, the interexchange network 114 releases 
connection with the wireless enhanced service platform 112. 

In step 440, the call is released through the network to the 
caller 204. Operation of flowchart 402 is complete after step 
440 is performed, as indicated by step 442. 

Other embodiments of the present invention are possible. 
As mentioned above, another embodiment of the invention 
allows both the caller 204 and the receiver 104 of FIG. 2 to 
be wireless subscribers. Also, either or both may be prepaid 
subscribers. Referring to FIG. 2, this embodiment comprises 
two handsets 106 rather than a wireless handset 106 and a 
telephone 120 and two mobile switching centers 108 rather 
than a mobile switching center 108 and a local exchange 
network 118. 

Further embodiments are possible such as embodiments 
that replace the wireless handset 106 and/or telephone 120 
of FIGS. 1 and 2 with other user interface equipment such 
as a computer terminal. The user interface equipment may 
be wireless or non-wireless. 

Additional embodiments are possible that access and 
terminate the call using means other than a single mobile 
switching center 108 and a single local exchange network 
118 shown in FIGS. 1 and 2. These embodiments may 
include a plurality of either mobile switching centers 108 
and/or local exchange networks 118. Other embodiments 
may use different types of equipment, such as a private 
branch exchange, to perform the functions of the mobile 
switching center 108 and/or the local exchange network 118. 
A private branch exchange is an exchange that is owned by 
a private company and is not part of a public network. In 
another embodiment, the wireless enhanced service platform 
112 performs the functions of the mobile switching center 
108. Two additional embodiments that are possible comprise 
direct lines from the user interface equipment into the 
wireless enhanced service platform 112 or the prepaid 
platform 116. In these embodiments, the prepaid wireless, 
call environment, including the wireless enhanced service 
platform 112, home location register 110, interexchange 
network 114, and the prepaid platform 116, perform the 
functions of the mobile switching center 108 and the local 
exchange network 118. 

Still more embodiments are possible by reconfiguring the 
components of the prepaid wireless call environment. For 
example, referencing FIG. 1 or 2, an alternative embodiment 
does not include the interexchange network 114. In FIG. 1, 
the interexchange network 114 can be omitted by installing 
lines directly between the wireless enhanced service plat- 
form 112 and the prepaid platform 116. In FIG. 2, the 
interexchange network 114 can be omitted by both installing 
fines directly between the wireless enhanced service plat- 
form 112 and the prepaid platform 116 and installing lines 
directly from the prepaid platform 116 to the mobile switch- 
ing center 108 or another piece of equipment performing the 
mobile switching center's function. Furthermore, the home 
location register 110 may be omitted and its function may be 
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performed by the wireless enhanced service platform 112. 
Finally, the wireless enhanced service platform 112 and the 
prepaid platform 116 may be combined into the same 
platform or component with the signaling of the present 
invention occurring between the wireless and prepaid func- 
tional environments. 

While various embodiments of the present invention have 
been described above, it should be understood that they have 
been presented by way of example only, not limitation. 
Thus, the breadth and scope of the present invention should 
not be limited by any of the above-described exemplary 
embodiments, but should be defined only in accordance with 
the following claims and their equivalents. 

What is claimed is: 

1. A method of setting up a call, comprising: 

(1) sending a plurality of transaction capabilities applica- 
tion part messages between a wireless enhanced service 
platform and a prepaid platform, comprising the steps 
of: 

(i) sending a begin type transaction capabilities appli- 
cation part message including one or more prepaid 
parameters in a query or invoke component of the 
begin type transaction capabilities application part 
message from the wireless enhanced service plat- 
form to the prepaid platform, wherein the prepaid 
parameters comprise: 

a location identifier for tax calculation; and 

(ii) sending an end type transaction capabilities appli- 
cation part message from the prepaid platform to the 
wireless enhanced service platform; and 

(2) sending an initial address message from the wireless 
enhanced service platform to the prepaid platform. 

2, A method of setting up a call, comprising: 

(1) sending a plurality of transaction capabilities applica- 
tion part messages between a wireless enhanced service 
platform and a prepaid platform, comprising the steps 
of: 

(i) sending a begin type transaction capabilities appli- 
cation part message including one or more prepaid 
parameters in a query or invoke component of the 
begin type transaction capabilities application part 
message from the wireless enhanced service plat- 
form to the prepaid platform; and 
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(ii) sending an end type transaction capabilities appli- 
cation part message from the prepaid platform to the 
wireless enhanced service platform; and 
(2) sending an initial address message from the wireless 

enhanced service platform to the prepaid platform, 

wherein the step of sending an initial address message 

comprises; 

(i) storing by the wireless enhanced service platform a 
call identification number in a charge number field of 
the initial address message; 

(ii) sending the initial address message with the call 
identification number stored from the wireless 
enhanced service platform to an interexchange net- 
work; and 

(iii) sending the initial address message with the call 
identification number stored from the interexchange 
network to the prepaid platform. 

3. A method of setting up a call, comprising: 
sending a query for one or more prepaid parameters from 
a wireless enhanced service platform to a home loca- 
tion register; 

sending one or more prepaid parameters from the home 
location register to the wireless enhanced service plat- 
form; 

sending a plurality of transaction capabilities application 
part messages between the wireless enhanced service 
platform and a prepaid platform, comprising the steps 
of: 

sending a begin type transaction capabilities applica- 
tion part message including one or more prepaid 
parameters in a query or invoke component of the 
begin type transaction capabilities application part 
message from the wireless enhanced service plat- 
form to the prepaid platform, wherein the prepaid 
parameters comprise: 
a location identifier for tax calculation; 

sending an end type transaction capabilities application 
part message from the prepaid platform to the wire- 
less enhanced service platform; and 
sending an initial address message from the wireless 

enhanced service platform to the prepaid platform. 
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